with washing buffer. Anti-C3a neo-epitope antibody (#C7850-13G, USBIOlogical, Swampscott, MA, USA) was added to each well (diluted in washing buffer; 0.2 µg/well), followed by incubation for 60 minutes at room temperature and removal of excess antibody by washing with washing buffer. Goat anti-mouse antibody labeled with HRP (#A0168, Sigma, Buchs, Switzerland) (0.2 µg/well in washing buffer) was then added and incubated for 60 minutes at room temperature. Excess antibody was removed by extensive washing with washing buffer and HRP activity was measured after addition of Quantablu fluorogenic peroxidase substrate (100 µL; #15169, PIERCE) and incubation for 20 minutes at room temperature. IC50 values were calculated from the plot of percentage of inhibition of FB activity versus inhibitor concentration using non-linear regression analysis software (XLfit, version 4.0; ID Business Solution Ltd., Guildford, Surrey, UK). Mouse FB activity was measured in an analogous way using a CVF-mouseBb complex (produced using human FD) and human C3 as substrate. Final assay concentration of CVF-mouseBb was 2 nM. Human factor B inhibition was also tested using a competition binding assay with a Cy5 fluorescently labeled small-molecule inhibitor as probe. FB was labeled with biotin by incubating the protein at a ratio of 1:2 with EZ-Link TM Sulfo-NHS-LC-LC-Biotin (Thermo Scientific #21338) for 1 h on ice. The reaction was stopped by addition of 1 M Tris, pH 7.5, and the biotinylated FB was purified by two passages over a 2 mL Zeba TM desalt spin column (PIERCE #89890). For the assay, biotinylated FB (10 nM) was pre-incubated in the absence or presence of varying concentrations of test compound for 1 h at room temperature in assay buffer. After addition of Cy5 labeled probe (75 nM) and europiumchelate labeled streptavidin (Perkin Elmer #AD0060; 5 nM) time-resolved fluorescence energy transfer (TR-FRET) was measured using 337 nm as excitation and 665 nm as emission wavelengths (70 µs time-gated). IC50 values measured with the TR-FRET assay were very similar to those measured with the C3 proteolysis assay as determined by parallel measurements using multiple different inhibitor compounds.
AP complement deposition assay in serum. Serum from healthy donors was obtained under informed consent through the Novartis Basel tissue donor program and approved by the local ethics committee (EKNZ). For activation, zymosan A was suspended at 1% (w/v) in Tris-buffered saline (pH 7.6) and heated to 100 °C for 10 minutes using a water bath. The suspension was centrifuged at 4000 rpm for 30 minutes and the pellet containing the zymosan A was re-suspended in TBS buffer at 50 mg/mL. Black MaxiSorb™ plates were coated with activated zymosan A diluted to 1 mg/mL in carbonate buffer (pH 9.5, Sigma) and incubated for 2 hours at room temperature. Compounds were serially diluted in DMSO in polypropylene V-bottom plates. Normal human serum (Quidel) was diluted to 50% (v/v) with 2x gelatin buffer (0.15 mM CaCl2, 141 mM NaCl, 4.5 mM MgCl2, 4.2 mM HEPES, 0.1% gelatin at pH 7.4) containing 20 mM EGTA or 20 mM EDTA and added to the compound containing plate. After 30 minutes incubation at room temperature, 25 µL of the mixture were transferred to the washed zymosan A coated plate to allow activation of the alternative pathway. The reaction plate was incubated at 37 °C for 15 minutes. The reaction was terminated by aspirating the supernatant, addition of blocking buffer (Thermo #37539) for 10 minutes and washing, and MAC formation was detected with a mouse anti-human C9 neoepitope monoclonal antibody. The antibody was added to the plate at 0.2 µg/mL in 25 mM Tris, 0.15 M NaCl, 0.05% (v/v) Tween-20, pH 7.5 (TBS-T buffer). After washing, a horseradish peroxidase (HRP)-conjugated goat anti-rat IgG (1/1000 dilution in TBS-T) antibody, cross-reacting with murine antibodies, was added to each well for 45 minutes at room temperature and, after washing, the reaction was developed using 25 µL Quanta blue for 20 minutes at room temperature. The plate was read at 325 nm excitation and 420 nm emission wavelengths in a TECAN Safire2 fluorimeter. The baseline (EDTA-treated serum, maximum inhibition control) and the maximum signal (EGTA-treated serum in the absence of compound) were used to generate percent inhibition values for each of the wells. Graphpad Prism was used to calculate the average ± standard deviation for the duplicate analysis. Inhibition was calculated as: % inhibition = [((Maximum avg -Baseline avg)-(Test well avg -Baseline avg)) x 100]/ (Maximum avg -Baseline avg). The IC50 value was calculated using GraphPad Prism software. AP complement deposition in mouse serum (collected from internal animals) was measured in an analogous way except that the activation of the AP in zymosan A coated plates was allowed to proceed for 40 minutes, and C3b deposition was detected instead of MAC formation. For the latter, a rat anti-mouse C3b/iC3b/C3c monoclonal antibody (clone 2/11, Cell Sciences or HM1065, Hycult biotech) was used at a concentration of 2 µg/mL in TBS-T. The rat AP deposition assay was performed as the human assay, except that mouse anti-rat C5b-9 clone 2A1 (HycultBiotech) was used as detection reagent (diluted 1/100), followed by HPR-conjugated goat anti-mouse IgG (diluted 1/1000).
Classical and lectin pathway assay in human serum. LNP023 was tested in the commercial Wieslab assay for classical and lectin pathway inhibition according to the manufacturer's instructions (Eurodiagnostica, COMPL MP 320 (lectin pathway) and CP 310 (classical pathway)). In brief, a serial dilution of LNP023 was added to serum (pooled from 3 healthy donors) that was diluted 1/100 with buffer, and pre-incubated for 15 minutes at room temperature. LNP023 was used up to a final concentration of 100 µM. The mixture was transferred to pre-coated plates and incubated for 60 minutes at 37 °C. After washing 3 times, conjugated antibody was added and incubated for 30 minutes at room temperature, followed by another round of washing. Substrate was added for 30 minutes at room temperature and optical density at 405 nm was measured using a SpectraMax M5 e ELISA reader (Molecular Devices). Anti-C5 was used as positive control.
Membrane attack complex (MAC) formation assay in 50% human whole blood.
Whole blood from individual donors was collected under the Novartis employee blood donor program with informed consent from all participants. Blood was anticoagulated with the thrombin-specific anticoagulant lepirudin at 50 µg/mL (Refludan ® , Bayer), then diluted by addition of an equal volume of GVB buffer (Boston BioProducts) containing 2 mM MgCl2 and 10 mM EGTA (final concentration) to inhibit classical and lectin pathway activation. Compound serial dilutions were prepared in DMSO, and aliquots of the 50% blood mixture were pre-incubated in the absence or presence of compound for 15 minutes (final DMSO concentration in all test wells was 0.9% (v/v)) in a 384-well plate. A suspension of activated zymosan A (5 µL of a 10 mg/mL suspension, final concentration of 1 mg/mL, prepared as described above) was added to each well of the reaction plate to initiate AP activation, which was allowed to proceed for 50 minutes at 37 °C. Complement activation was stopped by addition of an equal volume of 0.05 M EDTA in GVB buffer and MAC generation was detected by ELISA. For this, the reaction supernatants were transferred to a 384-well ELISA plate (Nunc Maxisorp). The plate was washed with TBS-T and an alkaline phosphatase-conjugated mouse anti-human C9 neo-epitope monoclonal antibody solution was added to each well at 0.25 µg/mL. After washing, 4-MUP substrate (Fisher Scientific Inc., at 0.18 mg/mL in 0.1 M Tris-HCl buffer at pH 9.0, containing 2 mM MgCl2) was added and the plate was incubated at room temperature for 30 minutes, protected from light. The reaction was stopped by addition of an equal volume of a 0.2 M EDTA solution. Plates were read at 355 nm excitation and 460 nm emission wavelengths in a TECAN Safire2 fluorimeter. Percentage of inhibition of complement deposition by the compound was calculated as above. IC50 values were calculated using XLFit software (formula 205 for four parameter logistic or sigmoidal dose response model).
SPR binding affinity assay. SPR experiments were performed at 20 °C using a ProteOn XPR36 instrument (Bio-Rad Laboratories). PBS (pH 7.4) supplemented with 0.005% (v/v) Tween 20 was used as running buffer. Human FB was immobilized covalently to a GLH sensor chip (Bio-Rad Laboratories) at a flow rate of 30 µL/minute using an amine coupling protocol. Reagents for the immobilization were purchased from Bio-Rad Laboratories (ProteOn Amine Coupling Kit, #1762410). The sensor chip surface was activated by a 5 minutes injection of a 1:1 (v/v) mixture of a 10 mM N-hydroxysulfosuccinimide (Sulfo-NHS) solution and a 40 mM N-(3-dimethylaminopropyl)-N-ethylcarbodiimide (EDAC) hydrochloride salt solution in water. The protein, diluted to 0.05 mg/mL in 20 mM 2-(Nmorpholino) ethanesulfonic acid buffer (pH 6.0), was then injected for 5 minutes and remaining reactive groups subsequently deactivated by injecting a 1 M ethanolamine hydrochloride solution in aqueous NaOH (pH 8.5) for 5 minutes. The immobilization level of the protein was 19,500 response units (RU). To determine kinetic parameters of the binding interaction, two independent experiments were run using a Standard Kinetics method: two-fold or three-fold serial dilutions of LNP023 were prepared ranging from 1.9 to 150 nM. Each solution was injected for 120 seconds at a flow rate of 50 µL/minute with a subsequent dissociation time of 1800 seconds. Data were fitted with ProteOn Manager software version 3.1.0.6 using a Langmuir single-site binding model. Protein crystallography. The published crystal form of uninhibited human FB (PDB 1DLE) was found to be unsuitable for ligand soaking experiments since the active site is blocked by crystal contacts. Therefore, co-crystallization screening experiments were conducted with all compounds by using the catalytic domain (Asp470-Leu764) of human FB at a concentration of 25 mg/mL in 20 mM Tris, pH 7.5, containing 100 mM sodium chloride and 100 µM ZnCl2. All compound stock solutions were at 100 mM concentration in 100% (v/v) DMSO. Crystals were grown at 20 °C using a sitting drop vapor diffusion format. Crystallization screening was carried out using an Oryx8 robot (Douglas Instruments Ltd., UK). Co-crystallization experiments for individual compounds provided suitable crystals after one week under the following conditions: for compound 1 (at 2 mM concentration), crystals grew in 2.0 M ammonium sulfate, 0.1 M sodium acetate (pH 4.6); for compound 2 (at 3 mM concentration), crystals grew in 2.5 M ammonium sulfate, 0.1 mM sodium acetate (pH 4.6); and for compound 3 (at 5 mM concentration) crystals appeared in 24% (w/v) PEG3350, 0.2 M ammonium acetate, 0.1 M Bis-Tris (pH 5.5). All co-crystallization experiments contained in addition calcium, magnesium, manganese and zinc ions at 20 µM concentrations (source: "Silver Bullet" screen condition #41, Hampton Research, USA). All crystals were cryo-cooled in liquid nitrogen without the addition of cryo-protectant. All data were collected at the PXII beamline of the SLS (PSI, Villigen, Switzerland). Data collection and refinement statistics are shown in Supplementary Table  2 . Crystal structures were solved by molecular replacement using the published structure of the catalytic domain (PDB 1DLE). Structures were built and refined using Coot and Refmac.
Chemical synthesis. General information. Unless noted otherwise, all reagents were purchased from commercial sources and used as received. 1 H, 13 C and 19 F NMR were measured on various Bruker Avance spectrometers at room temperature. If not indicated otherwise, data are reported as follows: chemical shift (p.p.m., δ units) from an internal standard, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, and br = broad), coupling constant (Hz), and integration. High-resolution mass analyses were performed on a Q Exactive Plus mass spectrometer (Thermo Scientific), coupled to an Ultimate 3000 UHPLC, using electrospray ionization after separation by liquid chromatography; the elemental composition was derived from the averaged mass spectra acquired at the high resolution of about 30'000 and high mass accuracy <1 ppm was obtained by using a lock mass. Low-resolution mass analyses (LRMS) were performed on a Waters Acquity UPLC by electrospray ionization (ESI) and either negative ion or positive ion detection. Optical rotations were measured on a Perkin-Elmer 241 polarimeter. Characterization of compound 1. 1 
Synthesis of Intermediate D.
A 5, 7-dimethyl-4-nitro-1-tosyl-1H-indole. NaH (3.2 g, 60% in mineral oil, 79 mmol) was added portion wise to a solution of 5,7-dimethyl-4-nitro-1 H-indole (CAS# 1190314-35-2, 10 g, 52.6 mmol) in DMF (200 mL) at 0 °C, and the mixture was stirred at room temperature for 0.5 h. The mixture was cooled to 0 °C and TsCl (15.0 g, 79 mmol) was added followed by 22 h stirring at room temperature. The reaction was quenched with half saturated aq. KHSO4, diluted with H2O and then stirred at room temperature for 1 h. The resulting solid was collected by filtration, washed with H2O, MeOH, and heptane and dried to give 5, 7-dimethyl-4-nitro-1-tosyl-1H-indole (17 g, 94%). MS (ESI+) m/z 345.1 (M+H). B 4-iodo-5, 7-dimethyl-1-tosyl-1H-indole. Zinc (16.1 g, 247 mmol) was added to a solution of 5, 7-dimethyl-4-nitro-1-tosyl-1 H-indole A (17 g, 49.4 mmol) in MeOH (50 mL)/EtOAc (300 mL). The suspension was cooled to 0 °C and AcOH (30 mL) was added dropwise over 30 minutes. The resulting mixture was stirred for 0.5 h at 0 °C and then for 18.5 h at room temperature. The reaction mixture was subsequently poured into a mixture of Celite ® and 5% aq. NaHCO3 in EtOAc, and was vigorously stirred for 0.5 h. The mixture was then filtered through a pad of Celite ® . The filtrate layers were separated and the aqueous layer was extracted with EtOAc. The combined organic layers were washed with 5% aq. NaHCO3, H2O, and brine, dried over Na2SO4, and filtered. Concentration of the filtrate gave 5, 7-dimethyl-1-tosyl-1H-indol-4-amine (15.5 g), which was used without further purification in the subsequent step. MS (ESI+) m/z 315.1 (M+H). Concentrated aq. HCl (4.3 mL, 49.0 mmol) was added to a suspension of 5,7-dimethyl-1 -tosyl-1 H-indol-4amine (7.70 g, 24.5 mmol) in H2O (80 mL)/EtOAc (150 mL) at 0 °C. Then a solution of NaNO2 (2.0 g, 29.4 mmol) in H2O (20 mL) was added dropwise over 15 minutes while keeping the temperature below 5 °C. Once the addition was complete, the mixture was stirred at 0 °C for 1 h. A solution of KI (12.2 g, 73.5 mmol) in H2O (20 mL) was added dropwise to the mixture over 15 minutes and the mixture stirred at 0 °C for an additional 1 h. The reaction was quenched with half saturated Na2S2O3, and the whole mixture was stirred at room temperature for 16 h. The mixture was diluted with EtOAc and the resulting layers were separated. The organic layer was successively washed with H2O and brine, dried over Na2SO4, filtered, and concentrated. The resulting residue was purified by silica gel flash column chromatography [heptane/ (30% EtOAc in CH2Cl2) = 91/9 to 85/15)]. The resulting residue was triturated with Et2O and the solid collected by filtration to give 4iodo-5,7-dimethyl-1-tosyl-1H-indole (4.8 g, 46%) . 1 H NMR (400 MHz, DMSO-d6) δ 7.92 (d, J=3.80 Hz, 1 H), 7.61 (d, J=8.60 Hz, 2H), 7.40 (dd, J=0.50, 8.60 Hz, 2H), 7.04 (s, 1 H), 6.72 (d, J=3.79 Hz, 1 H), 2.41 (s, 3H), 2.37 (s, 3H), 2.34 (s, 3H). C 5, 7-dimethyl-1-tosyl-1H-indole-4-carbaldehyde. Sec-butyl lithium in cyclohexane (1.4 M, 7.26 mL, 10.16 mmol) was added to a solution of 4-iodo-5,7-dimethyl-1 -tosyl-1 Hindole B (1.8 g, 4.23 mmol) and DMF (0.655 mL, 8.46 mmol) in ethyl ether (200 mL) at -78 °C. After stirring for 1 h, additional sec-butyl lithium in cyclohexane (1.4 M, 3.63 mL, 5.08 mmol) was added. After stirring for 15 minutes, the reaction was quenched with MeOH and sat. KHSO4 aqueous solution, and diluted with EtOAc and brine. The layers were separated and the aqueous layer was extracted with EtOAc. The organic layers were combined, washed with brine, dried over Na2SO4, filtered, and concentrated. The resulting residue was purified by silica gel flash column chromatography [(10% CH2Cl2/ heptane)/ (20% EtOAc/ CH2Cl2) = 100/0 to 50/50] to afford 5, 7-dimethyl-1-tosyl-1H-indole-4carbaldehyde (1.0 g, 72%). MS (ESI+) m/z 328.2 (M+H). D 4-(chloromethyl)-5, 7-dimethyl-1-tosyl-1H-indole. NaBH4 (1 g, 26.4 mmol) was added to a solution of 5, 7-dimethyl-1-tosyl-1 H-indole-4-carbaldehyde C (3 g, 9.16 mmol) in THF (50 mL)/MeOH (50 mL) at room temperature. The mixture was stirred at room temperature for 1.5 h and quenched with half saturated aq. KHSO4. The mixture was then extracted with EtOAc/trifluoroethanol (TFE) (9/1). The organic layer was washed successively with H2O and brine, dried over Na2SO4, and concentrated to furnish (5,7dimethyl-1-tosyl-1H-indol-4-yl) methanol which was used without further purification in the subsequent step. MS (ESI-) m/z 328.2 (M-H), (ESI+) m/z 312.3 (M-OH). N-(chloromethylene)-N-methylmethanaminium chloride (CAS: 3724-43-4, 2 g, 15.62 mmol) was added to a solution of (5, 7-dimethyl-1 -tosyl-1 H-indol-4-yl) methanol (3 g, 9.11 mmol) in CH2Cl2 (80 mL) at room temperature. The mixture was stirred at room temperature for 0.75 h and then cooled to 0 °C. The reaction was quenched with 5% aq. NaHCO3 at 0 °C and extracted with CH2Cl2. The organic layer was washed successively with 0.2 M aq. LiCl and brine, dried over Na2SO4, and then concentrated. The resulting residue was triturated with Et2O, and the resulting solid was collected by filtration to afford 4-(chloromethyl)-5, 7-dimethyl-1-tosyl-1H-indole (3.0 g, 94%). MS (ESI+) m/z 312.4 (M-Cl) + .
Synthesis scheme of intermediate G (key intermediate for synthesis of compound 2):
NaH, 60% in oil (135 mg, 3.37 mmol) was added to a solution of (2R, 4S)-1-tert-butyl 2-methyl 4hydroxypiperidine-1,2-dicarboxylate (CAS# 321744-26-7, 500 mg, 1.928 mmol) in DMF (12 mL) at 0 °C. After 5 minutes, MeI (0.181 mL, 2.89 mmol) was added. The reaction mixture was stirred at 0 °C for 1.5 h and further at room temperature for 20 minutes. The reaction mixture was cooled to 0 °C, and additional NaH (80 mg) and MeI (100 µL) was added. After stirring at 0 °C for 5 minutes the reaction mixture was allowed to stir at room temperature for 20 minutes, then re-cooled to 0 °C, and quenched with saturated aq. NH4Cl. The mixture was diluted with ether, the layers separated, and the aqueous layer was extracted again with ether. The combined organic layers were dried over MgSO4, filtered, and concentrated. The resulting residue was purified by silica gel flash column chromatography (heptane/EtOAc=5/1 to 5/2) to afford 1-(tert-butyl) 2-methyl (4S)-4methoxypiperidine-1,2-dicarboxylate (473 mg, 90% ((2S, 4S)-4-methoxypiperidin-2-yl) methanol hydrochloride G (39.4 mg, 0.216 mmol) was added to a suspension of 4-(chloromethyl)-5, 7-dimethyl-1-tosyl-1H-indole D (50 mg, 0.144 mmol) in EtOH (2 mL) followed by DIPEA (0.151 mL, 0.862 mmol). The reaction was stirred and heated under microwave irradiation at 80 °C for 45 minutes, then at 120 °C for 1 h. The reaction mixture was cooled to room temperature and solid potassium hydroxide (80 mg, 1.437 mmol) and 1 mL of ammonium hydroxide were added. The reaction was heated to 100 °C for 2 h under microwave irradiation. The reaction mixture was cooled to room temperature, diluted with brine, and extracted with dichloromethane three times. Combined organic layers were concentrated. The resulting residue was purified by HPLC (acetonitrile with 0.1% TFA/water=10% to 100%). The collected fractions were concentrated. The resulting TFA salt was diluted with dichloromethane and neutralized with sat. aq. NaHCO3. The organic layer was concentrated to compound 2 (13 mg, two steps 30% 
Isopropylmagnesium chloride lithium chloride complex solution (1.3 M in THF, 70 mL, 91 mmol) was added dropwise over 0.25 h to a solution of 4-bromobenzonitrile (17 g, 93 mmol) in THF (50 mL) at room temperature. The mixture was stirred at room temperature for 2 h. The mixture was then diluted with THF (300 mL) and cooled to -5 °C. 4methoxypyridine (CAS# 620-08-6, 8.37 mL, 82 mmol) was added to the mixture, followed by Cbz-Cl (12 mL, 84 mmol) while maintaining the internal temperature below 0 °C. The mixture was stirred at 0 °C for 1.5 h, and then stirred at room temperature for another 16 h. The reaction was quenched with 5 M aq. HCl and the mixture stirred at room temperature for 0.5 h followed by dilution with EtOAc. The mixture was washed twice with H2O, 5% aq. NaHCO3 and brine, dried over Na2SO4, filtered through a plug of silica gel, and concentrated. The resulting residue was then triturated with Et2O (ca. 100 mL) to afford (±)-benzyl 2-(4-cyanophenyl)-4-oxo-3, 4-dihydropyridine-1(2H)-carboxylate which was used in the subsequent step without further purification (22 g, 80%).
1 mmol) and zinc (5 g, 76 mmol) in AcOH (50 mL) was stirred at 100 °C for 1 h. The reaction mixture was cooled to room temperature and filtered through a plug of Celite ® , which was rinsed with Et2O. The filtrate was further diluted with Et2O and then washed successively with H2O, 5% aq. NaHCO3 (twice), H2O (twice), and brine, dried over Na2SO4, filtered, and concentrated to furnish (±)-benzyl 2-(4-cyanophenyl)-4-oxopiperidine-1-carboxylate (13.2 g, 100%) which was used in the subsequent step without further purification. MS (ESI+) m/z 335.3 (M+H).
K Benzyl 2-(4-cyanophenyl)-4-hydroxypiperidine-1-carboxylate. 2N LiBH4 in THF (40 mL, 80.0 mmol) was added dropwise to a solution of (±)-benzyl 2-(4-cyanophenyl)-4oxopiperidine-1-carboxylate J (22 g, 66 mmol) in THF (100 mL) at room temperature. The mixture was stirred at room temperature for 0.5 h and the reaction quenched with half saturated aq. KHSO4 and extracted with EtOAc. The organic phase was washed with brine, dried over Na2SO4, filtered, and concentrated to afford benzyl 2-(4-cyanophenyl)-4hydroxypiperidine-1-carboxylate as a diastereomeric mixture (23 g, 100%) which was used in subsequent step without further purification. MS (ESI+) m/z 337.3 (M+H). La (±)-rel-(2S,4S)-benzyl4-((tert-butyldiphenylsilyl)oxy)-2-(4-cyanophenyl)piperidine-1carboxylate and Lb (±)-rel-(2S,4R)-benzyl 4-((tert-butyldiphenylsilyl)oxy)-2-(4-cyanophenyl) piperidine-1 -carboxylate. Imidazole (6 g, 88 mmol) and TBDPS-Cl (22 mL, 86 mmol) was added to a solution of benzyl 2-(4-cyanophenyl)-4-hydroxypiperidine-1carboxylate (diastereomeric mixture) K (33.2 g, 69 mmol) in DMF (70 mL) at room temperature. The mixture was stirred at room temperature for 20.5 h. The reaction was quenched with MeOH and extracted with EtOAc. The organic phase was washed successively with H2O, 5% aq. NaHCO3, and brine, dried over Na2SO4, filtered, and concentrated. The resulting residue was purified by silica gel flash column chromatography (heptane/EtOAc = 86/14) to afford in the respective elution order La (±)-rel-(2S,4S)-benzyl 4-((tert-butyldiphenylsilyl) oxy)-2-(4-cyano-phenyl) piperidine-1-carboxylate (desired racemic mixture, 15 g, 37.8%) and Lb (±)-rel-(2S,4R)-benzyl 4-((tertbutyldiphenylsilyl)oxy)-2-(4-cyano-phenyl)piperidine-1 -carboxylate (12 g, 30.3%) La 
)-benzyl 4-((tert-butyldiphenylsilyl) oxy)-2-(4-cyanophenyl) piperidine-1carboxylate La (3.5 g, 6.09 mmol) was added to a solution of TBAF in THF (1 M, 20 mL, 20 mmol). The mixture was stirred at room temperature for 1.5 h and then diluted with Et2O. The mixture was washed successively with H2O and brine, dried over Na2SO4, filtered, and concentrated to give (±)-rel-(2S,4S)-benzyl 2-(4-cyanophenyl)-4hydroxypiperidine-1-carboxylate (2.05 g, 100%). 1H NMR (400 MHz, CD3CN) δ 7.64 -7.73 (m, 2H), 7.37 -7.42 (m, 2H), 7.28 -7.36 (m, 5H), 5.57 (br. d, J=5.00 Hz, 1 H), 5.09 -5.18 (m, 2H), 4.12 -4.19 (m, 1 H), 3.45 -3.55 (m, 1 H), 2.89 (d, J=4.52 Hz, 1 H), 2.82 (dt, J=3.06, 13.51 Hz, 1 H), 2.45 -2.53 (m, 1 H), 1 .71 -1 .84 (m, 2H), 1 .31 -1 .44 (m, 1 H). Na (-)-(2S, 4S)-benzyl 2-(4-cyanophenyl)-4-hydroxypiperidine-1-carboxylate and Nb (+)-(2R, 4R)-benzyl 2-(4-cyanophenyl)-4-hydroxypiperidine-1-carboxylate. Resolution of the enantiomers of (±)-rel-(2S,4S)-benzyl 2-(4-cyanophenyl)-4-hydroxypiperidine-1carboxylate M (2.7 g, 8.03 mmol) was achieved by chiral SFC using a CHIRALPAK® AD-H column with 25% (MeOH with 5 mM NH4OH) in CO2 to give Nb (+)-(2R,4R)benzyl 2-(4-cyanophenyl)-4-hydroxypiperidine-1-carboxylate (peak-1 , tr = 2.8 minutes) (800 mg, 29.6%) and Na (-)-(2S, 4S)-benzyl 2-(4-cyanophenyl)-4-hydroxypiperidine-1carboxylate (peak-2, tr = 4.5 minutes) (900 mg, 30.3%). O (2S, 4S)-benzyl 2-(4-cyanophenyl)-4-ethoxypiperidine-1-carboxylate. EtI (1 mL, 12.37 mmol) was added to a solution of (-)-(2S, 4S)-benzyl 2-(4-cyanophenyl)-4hydroxypiperidine-1-carboxylate Na (2 g, 5.95 mmol) in DMF (20 mL) at 0 °C, followed by NaH (60% in oil, 400 mg, 10 mmol). The mixture was stirred at 15 °C for 1.5 h. The reaction was quenched with MeOH and stirred for 0.25 h. The mixture was diluted with half saturated aq. KHSO4 and extracted with EtOAc. The organic phase was washed successively with H2O, 0.5M aq. LiCl, and brine, and then dried over Na2SO4, filtered, and concentrated to furnish (2S,4S)-benzyl 2-(4-cyanophenyl)-4-ethoxypiperidine-1carboxylate (2.17 g) which was used in the next step without further purification. MS (ESI+) m/z 365.3 (M+H). P 4-((2S, 4S)-1 -((benzyloxy)carbonyl)-4-ethoxypiperidin-2-yl)benzoic acid. A suspension of (2S, 4S)-benzyl 2-(4-cyanophenyl)-4-ethoxypiperidine-1-carboxylate O (2.17 g, 5.95 mmol) and Ba(OH)2 hexahydrate (6 g, 21.5 mmol) in iPrOH/H2O (15 mL/40 mL) was stirred at 100 °C for 20 h and then cooled to room temperature. The reaction mixture was acidified with half saturated aq. KHSO4 and extracted with EtOAc. The organic layer was washed successively with H2O (twice) and brine, dried over Na2SO4, filtered, and concentrated to furnish 4-((2S, 4S)-1-((benzyloxy)carbonyl)-4-ethoxypiperidin-2yl)benzoic acid (2.26 g) which was used in the next step without further purification. MS (ESI+) m/z 384.3 (M+H).
Q (2S, 4S)-benzyl 4-ethoxy-2-(4-(methoxycarbonyl) phenyl) piperidine-1-carboxylate.
SOCl2 (1 mL, 13.70 mmol) was added dropwise to MeOH (10 mL) at 0 °C. To the resulting methanolic HCl solution at room temperature a solution of 4-((2S, 4S)-1-((benzyloxy) carbonyl)-4-ethoxypiperidin-2-yl) benzoic acid P (2.262 g, 5.9 mmol) in MeOH (10 mL) was added dropwise. The mixture was stirred at 40 °C for 2 h and then stirred at room temperature for 16 h. The reaction mixture was diluted with CH2Cl2 and the organic phase washed successively with 5% aq. NaHCO3 (twice), H2O, and brine, dried over Na2SO4, filtered, and concentrated. The resulting residue was purified by silica gel flash column chromatography (heptane/EtOAc = 68/32) to afford (2S, 4S)-benzyl 4-ethoxy-2-(4-(methoxycarbonyl) phenyl) piperidine-1-carboxylate (1.8 g, 4.53 mmol, three steps, yield of 66.7%).
R Methyl 4-((2S, 4S)-4-ethoxypiperidin-2-yl) benzoate.
A mixture of (2S, 4S)-benzyl 4ethoxy-2-(4-(methoxycarbonyl) phenyl) piperidine-1-carboxylate Q (1.45 g, 3.65 mmol) and Pd/C (5%) (0.776 g, 0.365 mmol) in MeOH (20 mL) was stirred at room temperature under a H2 atmosphere for 5 h. The H2 gas was then replaced with N2 and the catalyst was removed by filtration through a plug of Celite®. The filtrate was concentrated to furnish methyl 4-((2S, 4S)-4-ethoxypiperidin-2-yl) benzoate (870 mg, 91%). MS (ESI+) m/z 264.3 (M+H). S tert-butyl 5-methoxy-7-methyl-1 H-indole-1-carboxylate. Boc2O (18.52 g, 85 mmol) and DMAP (10.37 g, 85 mmol) was added to a solution of 5-methoxy-7-methyl-1 H-indole (CAS: 61019-05-4, 11.40 g, 70.7 mmol) in acetonitrile (100 mL) at room temperature. The mixture was stirred for 40 minutes and then diluted with CH2Cl2 and saturated aq. NH4Cl. The resulting layers were separated and the aqueous phase was extracted three times with CH2Cl2. The combined organic phases were washed with brine, dried over Na2SO4, filtered, and concentrated. The resulting residue was purified by silica gel flash column chromatography (0 to 100% EtOAc/heptane) to provide tert-butyl 5-methoxy-7-methyl-1 H-indole-1-carboxylate (18 g, 97%). MS (ESI+) m/z 262.2 (M+H). T tert-butyl 4-formyl-5-methoxy-7-methyl-1 H-indole-1-carboxylate. Oxalyl chloride (7.44 mL, 85 mmol) was added dropwise to a solution of N-methylformanilide (10.49 mL, 85 mmol) in CH2Cl2 (68 mL) at room temperature over 30 minutes. The mixture was stirred for 16 h at room temperature. The mixture was then added dropwise over 45 minutes to a solution of tert-butyl 5-methoxy-7-methyl-1 H-indole-1-carboxylate S (16.99 g, 65 mmol) in CH2Cl2 (70 mL) at -14 °C. The resulting mixture was stirred for 1.5 h at -14 °C, the reaction quenched with ice water, and the mixture extracted three times with CH2Cl2. The combined organic layers were washed with brine, dried over Na2SO4, filtered, and concentrated. The resulting residue was purified by silica gel flash column chromatography (0-25% EtOAc/heptane) to provide tert-butyl 4-formyl-5-methoxy-7-methyl-1 H-indole-1carboxylate (12.2 g, 64.9%). MS (ESI+) m/z 290.1 (M+H). U tert-butyl 4- (((2S, 4S) -4-ethoxy-2-(4-(methoxycarbonyl)phenyl)piperidin-1-yl)methyl)-5-methoxy-7-methyl-1H-indole-1-carboxylate. NaBH(OAc)3 (1.5 g, 7.08 mmol) was added to a solution of tert-butyl 4-formyl-5-methoxy-7-methyl-1 H-indole-1-carboxylate T (1 g, 3.46 mmol) and methyl 4-((2S, 4S)-4-ethoxypiperidin-2-yl)benzoate R (560 g, 2.13 mmol) in DCE (20 mL). The mixture was stirred at room temperature for 20 h. The reaction mixture was diluted with EtOAc and washed successively with 5% aq. NaHCO3, H2O, and brine, dried over Na2SO4, filtered, and concentrated. The resulting residue was purified by basic alumina gel flash column chromatography [CH2Cl2/(10% MeOH in EtOAc) = 94/6] to afford tert-butyl 4-(((2S, 4S)-4-ethoxy-2-(4-(methoxycarbonyl) phenyl) piperidin-1-yl) methyl)-5-methoxy-7-methyl-1H-indole-1-carboxylate (1.2 g, 80%). MS (ESI+) m/z 537.4 (M+1).
Synthesis scheme for LNP023:

LNP023 4-((2S, 4S)-(4-ethoxy-1-((5-methoxy-7-methyl-1 H-indol-4-yl) methyl) piperidin-2-yl)) benzoic acid.
A mixture of methyl 4-((2S, 4S)-4-ethoxy-1-((5-methoxy-7-methyl-1 H-indol-4-yl) methyl) piperidin-2-yl) benzoate U (950 mg, 1.77 mmol) and 1 M LiOH in H2O (5 mL, 5 mmol) in THF (5 mL)/MeOH (10 mL) was stirred at room temperature for 16 h and then directly concentrated. The resulting residue was purified by RP-HPLC (Waters SunFire™ Prep C18 OBD™ 5pm, 30x100 mm column; gradient: water with 0. 1% TFA / acetonitrile) to afford 4-((2S, 4S)-(4-ethoxy-1 -((5-methoxy-7-methyl-1 Hindol-4-yl) methyl) piperidin-2-yl)) benzoic acid (470 Pharmacokinetic studies. Animal studies were performed in accordance with the policy of the NIBR Cambridge Animal Care and Use Committee. The pharmacokinetics of LNP023 were determined in C57BL/6 mice (n=2 per route of administration) following a single intravenous (iv) (1 mg per kg body weight) and a single peroral (po) (10 mg per kg body weight) dose, respectively. The iv formulation was prepared as a 1.0 mg/mL solution containing 10% (v/v) propylene glycol, 25% of a 20% solutol solution in phosphate buffered saline, and animals were dosed by injection into the cannula of the jugular vein. The po group received LNP023 as a suspension (0.5% (w/v) methyl cellulose and 0.5% (v/v) Tween 80). Approximately 50 µL of whole blood were collected from the tail at 5 minutes (iv dose only), 15 minutes (po dose only), 0.5, 1, 2, 4, and 7 hours post-dose and were transferred to EDTA-coated tubes. Blood was centrifuged at 3,000 rpm and the resultant plasma was transferred to a PCR 96-well plate, capped with a PCR strip cap and frozen at -20 °C until further analysis. High performance liquid chromatography coupled with tandem mass spectrometry (HPLC-MS/MS) methods were developed and used to quantify the compound concentrations in plasma. Plasma aliquots (25 µL) were subjected to protein precipitation by adding acetonitrile (150 µL) containing 50 ng/mL of an internal standard (glyburide), followed by vortexing for 10 minutes and centrifugation for 5 minutes at 4,000 rpm (2,800 g) at 4 °C. The supernatant (125 µL) from each well was transferred to a new plate and diluted by addition of 50 µL of water. These extracts were treated as unknown samples and were measured against calibration standards prepared from a pure authentic reference standard of LNP023 in positive electrospray ionization mode. HPLC-MS/MS analyses were conducted using a MAC-MOD ACE C18 column ( 
KRN arthritis model.
Animal studies were performed in accordance with the Basel Cantonal Veterinary Committee (Basel, Switzerland). Arthritis was induced by tail vein intravenous injection of 150 μL K/BxN serum. Animals were orally gavaged with vehicle (0.5% (w/v) methyl cellulose (MC), 0.5% (v/v) Tween 80) or LNP023 compound formulation (in 0.5% (w/v) MC, 0.5% (v/v) Tween 80) at 20, 60 or 180 mg/kg/day twice daily (bid) at 12 h intervals. Compound or vehicle dosing was initiated 1 hour prior to induction with K/BxN serum and continued bid until the end of the experiment on day 6. Swelling of hind paws was scored on days 1, 4, 5 and 6 on a composite scoring scale of 0-24 per mouse. Evaluation was performed on each paw by visual inspection in the metatarsal region with score 0-3, and in the ankle with score 0-3, resulting in a maximal score of 6 per paw. The scoring numbers were defined as follows: 0 = no detectable signs of inflammation; 1 = slightly swollen with redness; 2 = more extensively swollen region; 3 = ankylosis or severely swollen region. These assessments were performed by two trained individuals. The paw scores were summed up to obtain a score for each individual animal (maximum score 24 per animal). Each group was averaged and standard errors of the mean (SEM) were calculated. Front paws were snap frozen for subsequent lysate preparation for further analyses, hind paws were taken for histopathological processing, and serum was taken for ELISA and Western blotting. For histological analysis, hind paws were fixed in 10% (v/v) buffered formalin for 48 h, decalcified over 6 days in Immunocal (Decal Chemical Corp, Tallman, NY 10982-0916 USA) changed every second day, processed, and embedded in paraffin (paraplast tissue embedding medium; Leica Microsystems, Buffalo Grove, IL). Three-micrometer thick sections were stained with hematoxylin & eosin (H&E) and safranin O. Histopathological changes were blindly scored on a scale of 0 (normal) to 3 (severe changes). The following parameters were assessed: inflammatory cell infiltrates, joint damage/bone erosions and proteoglycan loss.
Passive Heymann nephritis.
Animal studies were performed in accordance with the Basel Cantonal Veterinary Committee (Basel, Switzerland). Passive Heymann nephritis was induced by tail vein intravenous injection of sheep anti-rat Fx1A serum (5 mL/kg) into 7week old male Sprague-Dawley rats (Janvier, France). Nine animals were used per treatment group and 4-5 animals received control serum. Animals were orally gavaged with vehicle (0.5% (w/v) methyl cellulose (MC), 0.5% (v/v) Tween 80) or LNP023 compound formulation (in 0.5% (w/v) MC, 0.5% (v/v) Tween 80) at 20 or 60 mg/kg/day twice daily (bid) at 12 hour intervals. Compound or vehicle dosing was initiated 1 hour prior to induction with Fx1A serum or on day 6 (a.m.) and continued bid until the end of the experiment on day 14. For collection of urine, individual rats were put into cages containing LabSand ® for 2 hours on days -2, 4, 6, 8, 11, and 13 (therapeutic) or 14 (prophylactic). Urine was collected every hour and stored on ice, then both urine samples of each animal were combined and frozen. Creatinin, albumin and total protein were measured on COBAS 6000 (Roche Diagnostics, Switzerland). Blood was sampled on days 1 and 14 for pharmacokinetic analysis, and EDTA plasma was collected on days -1, 1 and 14 for analysis of complement activation fragments. At day 14 (therapeutic study) or day 15 (prophylactic study) post anti-Fx1A injection, a necropsy was performed and kidneys were collected, weighed (absolute and relative to body weight) and processed for histopathology. Hematoxylin & eosin (H&E) sections of kidneys were submitted for microscopic evaluation and graded by a pathologist on a severity scale of 1 to 5 (1 = minimal, 2 = mild, 3 = moderate, 4 = marked and 5 = severe). Anti-c3 antibody (DAKO) was used on OCT embedded frozen kidney tissue sections to measure complement deposition in the glomerulus. P values were calculated using one-way ANOVA followed by Dunnett's multiple comparison test with a single pooled variance (for complement activation fragments and histology). For the proteinuria measurements, repeat measure two-way ANOVA followed by Dunnett' multiple comparison test was performed using GraphPad Prism.
Inhibition of complement activity in C3G patient serum. Serum was collected from patients with C3G or healthy volunteers and all patients gave informed consent before donating samples. Further details on the individual patient sera are summarized in the table below. C3 cleavage products were detected by immunofixation electrophoresis (IFE). In brief, 10 µL of normal human serum were mixed with 10 µL of patient serum in PBS containing 10 mM EGTA-Mg 2+ or 10 mM EDTA (as a control) and incubated for 45 minutes at 37 °C. C3 or C3 cleavage products were resolved by electrophoresis on precast agarose Titan gels (Helena Laboratories, Beaumont, TX). After electrophoresis, anti-human C3 antibody was added and gels were stained with acid blue and de-stained. The intensity of the bands of the C3 cleavage products and full-length C3 were quantified using AlphaEaseFC software (Cell Biosciences, Santa Clara, CA). Experiments were included only if the maximal cleavage (in the presence of EGTA) was at least 2.5-fold higher than the background cleavage (in the presence of EDTA). Shown are the results obtained using sera from 9 patients with C3G (n = 5 for C3 glomerulonephritis and n=4 for dense deposit disease). Statistical analysis was performed with GraphPad Prism using repeated measurement oneway ANOVA with the Greenhouse Geisser correction and uncorrected Fisher's LSD. Non-sensitized sheep erythrocytes were incubated in 20% patient serum (in the presence of compounds or vehicle) at 37 °C for 30 minutes, and hemolysis was quantified by measuring the optical density (OD) in the supernatant at 415 nm. Inhibition of hemolysis was calculated as: (1-(ODEGTA+cpd -ODEDTA)/(ODEGTAveh-ODEDTA)). Experiments were included only if the maximal hemolysis (in the presence of EGTA) was at least 2.5-fold higher than the background hemolysis (in the presence of EDTA). Shown are results using sera from 7 patients with C3G (n = 4 for C3 glomerulonephritis and n = 3 for dense deposit disease). Statistical analysis was performed withGraphPad Prism using repeated measurement one-way ANOVA with the Greenhouse Geisser correction and Dunnett's multiple comparison test.
To test whether LNP023 inhibits active C3 convertase stabilized with C3 nephritic factors (C3Nefs), a C3 convertase stabilization assay was employed. C3b was deposited on washed sheep erythrocytes (1 mL, 1 x 10 9 /mL) by incubation with 45 mL of FB-partially inactivated/FH-depleted serum at 37 °C for 30 minutes. Cells were then washed three times with GVB-EGTA-Mg 2+ buffer and re-suspended in 1 mL of the washing buffer. For each batch of cells, the amount of FB was titrated out (from 0.4 to 2 µg) with constant FD (0.3 µg) in 0.2 mL of C3b-coated sheep erythrocytes (1 x 10 9 /mL). After incubation at 30 °C for 5 minutes, 0.3 mL ice-cooled GVB-EDTA buffer was added. An aliquot (50 µL) was subsequently mixed with 50 µL of rat EDTA serum (1:9 diluted in GVB-EDTA buffer) as a source of C5-C9. The degree of lysis in the supernatant was measured by optical density at 415 nm after 1 hour incubation at 37 °C. The amount of FB was adjusted to obtain 1 hemolytic site per cell (Z = 1; Z = -ln(1-hemolysis)). To perform the assay, 500 µg of patient IgG (containing C3Nefs) in 220 µL of EDTA-GVB buffer was mixed with 30 µL of C3 convertase-coated sheep erythrocytes (Z = 1; 1×10 9 /mL). C3 convertase was allowed to decay at 30 °C (water bath) for 0, 7.5, 15, and 22.5 minutes, and, at each time point, 50 µL of the mixture was transferred to an empty 96-well plate. Hemolysis was induced by the addition of 50 µL of rat EDTA serum in the absence of inhibitor or containing either LNP023 or a Factor D inhibitor (final concentration of 150 nM). Rat serum diluted 1:9 in GVB-EDTA buffer served as a source of C5-C9. Hemolytic data at 15 minutes are shown in Fig. 4C . Percent of C3 convertase stabilized was calculated as (Z15min/Z0min x 100).
Details on patient sera: 3 Ultra-rare/novel variants in 5 complement genes (CFH, CFI, MCP, C3, CFB); all patients have 2 copies of CFH, CFHR3, CFHR1, CFHR4, CFHR2 and CFHR5 4 IFE = Immunofixation electrophoresis; HA = Sheep erythrocyte hemolytic assay; C3CSA = C3 convertase stabilizing assay 5 Normal reference range: C3 = 0.9-1.8 g/L; soluble C5b-9 <0.3 mg/L. * Serum from these patients stabilizes C3 convertase, but the autoantibody has not been identified # ND = Not done Ex vivo hemolysis and C3-opsonization of PNH erythrocytes. Peripheral blood was collected from healthy volunteers (as a source for ABO-matched normal sera) and from PNH patients. For consistency, blood was serially drawn from the same three untreated patients who exhibited a large PNH cell population (>10% on erythrocytes, >50% on granulocytes) for all experiments. Blood was collected in standard EDTA and serum Vacutainer tubes (BD Pharmingen) after venipuncture according to standard procedures and following informed consent as approved by the local IRB. This study was conducted in accordance with the Declaration of Helsinki. Erythrocytes were obtained from peripheral blood after three washings in saline and were subsequently incubated with Mg 2+ -supplemented sera from ABO-matched healthy individuals (normal human serum; NHS) at final hematocrits of 2%. In order to reduce inter-experiment variability, pooled sera from at least three subjects all with plasma C3 levels in the normal range (0.9-1.8 g/L) were used. AP activation was achieved by acidification using HCl (1:20 of 0.1 N HCl), which resulted in a drop in the pH value to between 6.7 to 6.9. Compound was added to the tubes at different concentrations before complement activation. After 24 h incubation time at 37 °C in acidified NHS (AcNHS), hemolysis was quantified by flow cytometry after staining of the erythrocyte pellet with a FITC-conjugated anti-C3 polyclonal antibody (Ab14396; Abcam) and a PE-conjugated anti-CD59 monoclonal antibody (59-PE; Valter Occhiena). Hemolysis was calculated by comparing baseline (pre) and post-incubation (post) percentage of PNH erythrocytes. The proportion of surviving PNH erythrocytes (% PNH post/% PNH pre) was normalized, based on the determination of residual normal RBCs (dividing by % N post/% N pre). The rate of hemolysis was then calculated as the reciprocal of the percentage of survival: % lysis = 100 − (% PNH post/% N post) × (% N pre/% PNH pre) × 100. The same anti-C3 and anti-CD59 staining also served to assess opsonization by evaluating the deposition of C3 fragments on erythrocytes exposed to AP activation in the presence of inhibitors using flow cytometry at the end of the hemolytic assay. The anti-C3 used in this study (Abcam, Ab14396) has been shown to bind both C3b and its degradation fragments iC3b and C3dg. Inhibition was calculated by determining the average percent hemolysis of PNH erythrocytes at the indicated conditions for three individual patients (2 to 14 experiments were performed per patient). Finally, the individual mean result for each patient was averaged and SEM was calculated with GraphPad Prism. Statistical analysis was repeated measurement one-way ANOVA with the Greenhouse Geisser correction and Dunnett's multiple comparison test using GraphPad Prism. Fig. S1 . Design of the FB activity assay. The assay is based on the proteolysis of complement C3 by the CVF:Bb complex and relies on the detection of de novo formed C3a protein using an ELISA assay format. The C3a cleavage product is adsorbed on highcapacity binding 384-well microtiter plates and quantified using a primary mouse anti-C3a neo-epitope antibody, followed by a secondary goat anti-mouse antibody linked to horseradish peroxidase (HRP).
kon (M -1 s -1 )
koff (s -1 ) KD (µM) Experiment 1 2.23 x 10 5 1.90 x 10 -3 0.0085 Experiment 2 2.63 x 10 5 1.91 x 10 -3 0.0073 Table S3 . Fig. S4 . Correlation between IC50 values for FB inhibition and those for inhibition of MAC formation. Compounds are derivatives of compound 1 and 2 generated during compound optimization. Inhibition was determined by following the proteolysis of C3 by the CVF:Bb complex (FB) and detecting AP-mediated MAC formation in 50% human blood. The range of the predicted endogenous FB concentration (50% of 1-2 µM) is indicated by the grey bar. Plasma C3d/iC3b levels after intraperitoneal injection of 50 µg LPS. Plasma of 7-week old female C57Bl/6J mice were collected at 0, 3, 7.5, 16, and 24 h after LPS injection and analyzed by semiquantitative Western blotting. Levels in PBS treated mice were set at 1 (dashed line on graphs). Intraperitoneal injection of LPS induced a time-dependent increase of C3d/iC3b in plasma that was statistically significant by 7.5 h after LPS. At this time point, C3d/iC3b levels were 2 to 3-fold higher when compared to PBS-treated controls. Levels were similarly high at 24 h. Groups consisted of 4-6 mice. The group mean is presented, and error bars denote standard deviation. Differences were assessed by one-way ANOVA with Tukey's multiple comparison test, where **p<0.01, ***p<0.001 compared to the PBS 
